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1. TRANSPCRT OF RADTLACTIVE MATERTALS

The CHATIRMAD indicated that 1 verv “mportant point wac the transport
L.
oy sretiige e

A < A . . o
of critical material requirea/fog(atomic cmergy programues: these ‘noluded

urenium, plutcnium, and uranium metal which constituted a fire risk in view
of its hipgh degree of inflammability. The transport between countries of

W.‘- 74
radio-active isotopes ig also very ‘mportant.

Dr., TIMMERMAN said that WHC had taken up the question of the transport
" AW!{HWE w‘r&n&“
of meeds Letween countries in connexion with complaints that medical
research workers were not receiving gafhological straines or llve animals
ordered, whicih {n some cases were held by customs authorities until ther
were dead, The matter wec st?ll under discussion and the Universal sostal
Unton (UPU) was collectinz information on the legal requiremente in differeus
countries on behalf of WHC, He felt, however, that one reason for the
difficultiecs which had arisen wac that rercons ordering strains or experi-
mental animals 413 not imow the reguloticns in their own ccuntries. The

final aim, however, was to achleve ‘nternational unifcation of regulaticus.
rd > 5

Dr. BRAVC sald that in August 1993 the Inland Transport Committee of
the Economic Commission for Zurope had considered a list of gocds dangerous

in transport and had included among them radic-active substances,

The CHAIRMAN thought that the real problem lay in determining standards
for the regulation of the sxternal activity of radice.active material zached

for transport. Tn the UCA for the %ire being materials which could ve »lzecd

RTINS "{x{, it

At

vy most air

next to shotographic f1lm for, sav, 1. Lours, were 2cceptable by

7

lines, Tyeh 1 requirement wne of cowroe well within the limitc of cofets
to a nercon'~ Lesliti, S
S e
~g}§§LjieEﬁﬁfuu
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Dr. LOUTIT said that in the United Kingdom radioc-active materials coculd
not be sent by post but could go by common carrier provided they were suitably

labelled and the dose of radiation was clearly stated.

Dr, CIPRIANT felt that two aspects had to be considered in the trans-
port of radioc-active materials, The first was the safety distance from a
proper container for such materials, and the second was the gquestion of
accidents by road or by rail. Canada was at present drafting regulations
for road transport in particular, patterned on those of the United Kingdom.
He added that, although an attempt had boen~nade, no international agreement

had been reached on $he subjecty %nmﬁuw/ ygmhﬂhﬂ44f

Dr, LOUTIT added that one difficulty regarding photographic f£ilm was
that its manufacturers generally disliked labelling their parcels as
photographic film. Such parcels might therefore unwittingly be placed

next to radio.active material,

The CHATRMAN thought that film manufacturers were on the whole accepting
the necessity to label f4ilm as such,

A greater difficulty was to ensure that there was sufficient co-ordination
or uniformity of regulations to ensure that radio-.active materials were trans-
ported between countries with the least possible obstruction, ﬁarticularly

since such transport would increase considerably within the next few years,

The DEPUTY DIRECTOR-GENERAL thought that WHO might do well to draw
attention to that aspect of the problem and to the difficulties that would
be created by delays, unforeseen circumstances, and accidents, WHO would

also be willing to consider the health problems thus presente@/in any

DOS AREHIVES
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international discussion, He felt that the proposed international conference
on peaceful uses for atomic energy might be particularly appropriate for

that.

2. RADIOLOGICAL UNITS AND STANDARDIZATICN OF MEASURES

The CHAIRMAN said that the question of the standardization of measures

of radiation had been considered for some years but was still not satisfactorily

answvered,

Dr. LOUTIT thought the problem to be one largely of academic physics.
Measurement of the degree of disintegration of an atom and of the resulting

00%
dosage of radiation was still not e-hundred per-cent; accurate but depended

on continuing physical research. Atomic energy workers at.Oak Ridge and at
Harwell were exchanging information and were trying to approach some common

practice,

Dr. CIPRIANY agreed with Dr. Loutit; as techniques improved it would
be possible to get closer to absolute measures and to common practice. In
biological work it was possible to purchase intermational standards, but the
d4fficulty was in using them correctly; <that could be overcome by providing
adequate instructions with them,

Radiation units had been considered by the Intermational

Ch,ﬁdﬂdvmm’;%fﬂZﬁﬁx
Commission[yhich had proposed measurement in ergs per gram, Unfortunately

it was not known how to measure those,

After some further disucssion, the DEPUTY DIRECTOR~-GENERAL sald that

1t seemed clear that 1t was necessary for some body to assume responsibility

DOS AREHIVES
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for the co-ordination and dissemination of information and techniques; it
vas, however, still too early to say what body that should be, That would
become clear when more wag known of the proposed International Atomic Energy
Agency. However, it wes the duty of WHO to say that it might be able to

ard vk nen

help in the collection ’aad- c?{llation\ot‘."informtion.

Dr. GEAR added that the question of standardization of measures also
concerned the granting of fellowships. Fellows having studied abroad should

know something of the matter on return to their countries,

Dr. CIPRIANI said that a question of technique which raised considerable
difficulty wvas that of measuring the irradiation to which human beings had msu r’\w{

been subjectgc -

The CHATRMAN agreed and added that while biologists generally measured
Tewiyabne .
such irradiation in terms of there were some levels of energy at
jenit ahm / ‘
vhich mﬁitizin might play only a minor part. Better methods would have to

be found Ufor§ measuring at such levels,

Dr. CIPRIANT pointed out that in order to determine the effect of
radiation on human beings it was necessary to be absolutely certainof the
underlying dosimetry. The bigger hospitals would therefore find it
absolutely necessary to add physicists to their staff when dealing with

raedio-active isotopes,

3. MEDICAL THERAPY

The CHAIRMAN said that radio-active isotopes had been used in treatment

for many years, but the number and variety in use had recently increased. They

were usually used as palllatives,

DOS AREHIVES
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Dr. LOUTIT said that the three main.radio-active substances used in ?%Vdfj ton
the United Kingdom were iodine, phosphorus and gold. Work with them was
confined to certain centres and to certain groups of ceses for clinical
trials on a restricted number of diseases, particularly those concerned
with the thyroid glandg or with carcinoma, Attention was being directed
more towards improving the techniques for administering isotopes than to

achieving spectacular results.

Dr. CIPRIANI said that one problem was to prevent the administration
of isotopes by the wrong persons., In Canada isotopes were sent not to
doctors but to institutions vhich were responsible for their use by the
doctors. This, however, led to some difficulties with the medical profession,
He felt that there was a very fruitful field for research in experimenting
’Iﬁé‘/ treatment by medie isotopes to determine in some measure what elements had

what effect on the human person.

The CHATRMAN added that hother problem meriting study was that of the ubg aw
usefulness of the half.life isotope.

There was also the problem of the use of redd@ isotopes in mass as
sources of radiation, There was, for instance, a mechanism using cobalt 60
vhich could replace high voltage X.ray machines to advantage since its future

performance was predictable and since it was easier to handle,

Dr. GEAR asked whether such amachine was of the kind that could be
satisfactorily used in under~developed countries,

a\bBZ‘(
The DEPUTY DIRECTOR-GENERAL pointed—euf that while WHO had a comstitutional

duty of stimulation it also had the moral obligation to act as a restraining

influence under certain conditions, IIABG IVES
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The CHATRMAN said that 4t required as much skill to use af/ordinary high

voltage X-ray machine but that it could be used in clinics remote from X-ray

maintenance services,

Dr. LOUTIT felt that under-developed coumtries should be encouraged to

send persons abroad to seek the requisite training to handle such machines,

L, MEDICAL DIAGNOSIS

Dr, LOUTIT said that there was a great variety of possible uses of radio-
active materials for diagnostic purposes, However, he felt that too
enthusiastic a resort to such materials would result in their increesed
dissemination among the poﬁulation at a times when there was still too much
doudbt a.:gﬁ—their influence on genetics., In the United Kingdom there were a
few accepted diagnostic tests using radic-active material, but the emphasis

was on research,

Dr. CIPRIANI agreed that tracers should not be used on patients for
diagnosis unless it was really necessary. However, there was a place for

their use in the study of human physiology.

SRS ;

The CHATRMAN said that thers was/rapidly developing research)in the USA
on the diagnostic and physiological use of radioc-active material “hich was
leading, for instance, to promising tests of liver function and to new
methode for estimating metabolic activity. There were also applications

in veterinary medicine,

DO ARCHIVES
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5,  GRICULTUIAL ASFLICATION OF 1ADIO=CTIVE MatCRIAL

The CHaT Mal said that much more information was needed on mole: lar
movement in solls and on the intake by plants through their roots and
leaves. The uce of radico-—active material could be very wide in that
respect. For instance, phosphorus 32 had been tagged to fertilizers in
experiments in the US. and in Canada and had shown that individual crops
re.nirdddif ferent methods of fertilization for the maximum ferﬁilieﬁggan

value to be derived. He thcught that little comparable work had been

dene in tropical countries.

Prof. MANIZBACK said that there was a fairly richly endowed institution
for the study of tropical plants in the Belgian Congo, and he felt its
staff and the staff of similar institutions should be trained in the new
tracer techniques before they were sent out. It was very aifficult and

very expensive to rccall them later in their careers.

Jre. wHOLLE woncered whether radio-active materials could be used to

study the distribution of nutrients in animals.
netply lut Hut o hed
The CHAIRMAN agreed tnatﬁﬁ%qc_@ybe done witf the added advantage

wmg
that there weuld—bg no disturbances to the system.

The meeting adjourned at 4.25 p.me.
and was resumed at 4.35 pe-e

DOS AREHIVES
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Ze.  MaARINE BICLOGY

Or. LOJTIT said that the dinistry of ¥isheries of the United Kingdom
had undertaken a programme of research into the movement of fish in
connexion with the Cumberland atomic energy project. Fish had been traced
for several s asons and it had been found that the adult fish spent no
more than a few months in the coastal areas and were therefore only
periodically exposed to contaminated effluent. The highest concentration
of activity was received by the spawn and fry;*nq which might be expected
tc be the moct .enmsitive to it. However, the limits imposed on the

Cumberland establishment had bee:. such that there had so far been no

contamination ﬂ;\fizah or planty SPurh

While there had beern no apprehension as regards fish, there had been
some concerning the sca-weed collected in that part of England for shipment
to South “ales as an ingredient of laverbread. It had, however, been found
that the concentration of radio=activity after dilution in sea water had not

been high enough to make that sea-weed a dangerous food to man.

Laboratory experiments conducted by the Ministry of Fisheries had shown
that plaice kept in a tank contaminated withradio-active materials tock a
year to accumulate in their muscle 5-1C timee the amount of radio-activity
in the ambient water and very nearly as long to lose it when they were put
in fresh water again. “xperiments with sea-weed had shown that the radio-

active materials were only taken up when the sea-weed was exposed to light.

Or. CIPHIANI said that Iish collected in the uttawa hiver ncar the

Progec
Chalk tiver appro&gg'had shown a slight degree of radio~activity which pave

DOR AREHIVES
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no cause for alarm. He thought that there might be very wide application
of the use of radio-active materials in marine biology, a branch of

scientific study which badly needed new tools.

The CHAIRMAN said that in the United States of America, as well, studles
and experiments were being carried out on fish, particularly salmon and the

Atlantic tunny. The Pacific tunny was being studied in Hawail

Te EPIDEMIOLOGY AND THE MOVEMENT OF POPULATICN
wud B e

I H
. -ri{ apj.‘ J Wl »H"u pﬁm_&!ﬁ PTIN

r[ radio~hctive material eewdd-

The JEPUTY ODIRECTCR-GENERAL

be—used to study animal- or insect-borne disesses and % blem of
el m‘q

un
parasites.} Mighd—~it, far instance, MMM 1 vatic plague?_uk

Or. CIPRIANI said that in Canada studies with radic-active material had

been carried out on, among others, the pine weevil, grasshoppers and mosquito

larvae. Indeed, the only limit to the use of radio-active material seemed

to be the imagination oi man.

Dr. TIMMERMAN asked whether the use of radio=active material might alter

animal behaviour.

Dr. CIPRIANI answered that it might, but that insects seemed to be able
urtd
to absorb large quantities without harm and that the tracera’(were, of course,

minute in gquantity.

Dr. LOUTIT said that the point raised by Dr. Timmerman was most important.

Mach early work on the intake of phosphorus by plants had been invalidated by

dama:e to their root systems.
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Dr. GE4R said that the question of the use of radio=-active material
in epidemiological work was very important to WHO, one of whose functions
was to encourage investirations which cculd be assisted by international
co=-operation. New tools to study the movements of insects, animals, and

might prng
even humans, weeq of great value.

8., MEDICAL REACTCRS

The CHAIRMAN said that reactors had originally been of interest to
physicists and atomic engineers and had not been designed with the interests
of biologists in mind. However, there was now a need for them as simple
and reliable sources of radiation, and some work had been done in that

connexion in the United States of America.

Dr. LCUTIT thought that the occasions on which a biologist could wark

on the normal present—day reactor with the physicist and the engineer
were rare, but woncered whether some pooling of resources might be achieved
in “urope for biological research, using small atomic reactors;%y r88kanch purpors))
The DEPUTY DIFECTOR-GEN AL thought that the poimt.raised by Dr nLoutit
e Beyue 4V Y xv FAYRSA] b { maquim Y U ¥4

might well be of interest toj\ the Cougcil of idrope, which Had already under-

taken the pooling of other rescurces.

9o  EADIATIUN alU PLANT GENETICS

The CHAIRMAN said that radiation had first been used in th» field of

genetics in connexion with mutations of the fruit-fly. dince then,

DOS ARCHIVES
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outstanding results had been obtained by irradiating both plant seeds and
the growing plant. Thus, oat =eeds had been irradiated to produce a
rust-resistant mutant and maize had been irradiated in the field with
colalt “0 to produck a new strain giving a greater yield per acre on a
shorter plant. Principles that applied in the vegetable kingdom probably
held true in the animal kingdcm as wcll, although not so much work had been

done on animals.

The urPUTY DIRECTOR-GFNERAL wondered whether any experiments had been

carried out on the mutation of viruses by radio=-active irraailaticn.

The CHAIPMAN answered that while most attention had been given to work

on the bacteriophages, attempts had also been made to produce variants of

influenza viruses with the intention of producing a more potent vaccine.

Or. LOUTIT said that so far as ne knew, the production of mutant types

of o~lants for commercial use, such as the Chairman had mentioned, had not

been tried on any scale in Turope.

Dr. CIPRIANI said that another interesting applicaticn of radiation was
in embryology, to arrest the development of certaln parts of the embryo.
Conversely, attention had to be paid in pre-natal care not to subject human
beings to unnecessary irradiation.

Or. LOUTTI added that there was a certain radiation risk in scme occupaticr

/
kbr instance, radiograchers in the United Kingdom were frequently young women

DOR ARCHIVES
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who continued to work well into their rifth month of pregnancy and were

subjected to irradiation at the most dangerous period.

The meeting rose at 5.05 p.m.

DOS ARCHIVES
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1. STLTESIENT 3Y THo wibUTY? 0L 2CTOH-ENERAL

ore oHULLE, Ueputy Jirector-~icneral, said that he wisheda, on behalfl

of the uirector-General, to reassure members of the Oroup that their answers
q,/.lv,/va/é(»{('[ t’lfbf( /{\ vl Ak
to the question e about possibilities for placé/ felloweYin their ccuntriec

RV &,1 <

and in no way committing their governments.

7 5 ;
/,‘./ a(/"_ i "’(7' oA y
would be regarded as e

2. ORDER OF DISCUSSIN

The CHAIRMAN said that after the general discussicn at the twe provious
meetings the (roup had drawn up a list of points which it would like to

discuss before returning to the tentative agenda.

“Te UUROLLE, Jeputy Jirector-General, said that that procedure wc 'ld
be perfectly feasible. Those responsible for drawing up the tentative
agenda had fully expected that the Croup would wish to adopt a mere

pragmatic approach to some of the problems before it.

The CHAIRMAN proposed that the Urcup shoula first take up certain
negative aspects of atomic energy problems and notably the guestion of

protection against injury.

3. PECTECTION AGAINST INJURY +ROM RADIATICN OR RADI?A&TIVE MATEETALS

The CHAIRMAN said that, as indicated at the previous meeting, the4{}&;mﬂu
Ccamission on Radiological Protecticn assembled all the available data

§0 as to cecide on margins of safety, “aking into account age ana lencth

DOS AREHIVES
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of exposure as well as the fact that persons working in atomic energy
establishments were there voluntarily and for a limited period of time,
whereas people living in the locality were involuntarily expesed and

for their life-time. The permissible level of exposure was accordingly
fixéd at a lower level for the latter. The Commission was a purely
advisory scientific body composed of persons with special experience of
radiation problems and with no axe to grind. Its recommendations did
not have any legal standing, but were in fact being widely applied.

His own country, which had accepted them, would be reluctant to embody
them in legislation since ths criteria used would inevitably require

modification in course of time.

Dr. LCUTIT said that the Commission, which was held in high regard
in Canada, the United XKingdom and the United States had originally been
set up to frame international standards for laboratories and hospitalg
using radium. It had now had to extend 1ts field of competence %o
some hundred radi9éctive elements. On the basis of the limited data.
8o far available it had issued tentative figures for the permi:aible
concentration of such elements in drinking water and environmental 52::1

It had not yet been able to consider the wide range of chemical and

physical states in which the elements might present themselves.

Dr. CIPRIANI said that it was important to realize that at present

the Commission was not stractly internaticnal in character because s~ A ZAW
erions WK goeceall Rms bofpe, oo

: Jall countries could not

b 2 it o
f -l Ao Ly u/{
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be represented on it, since there were many which had no experience ot

atomic research.

Its relation to the Internatiocnal Congress of Hadiology was not very

clearly unaerstocd, but his impression was that the link between the two

4

might By force of circumstance become nore tenuouafﬁézv ,«f éoa( /{;teu/.
_ca e pant.

Ur. DOROLLE, Ueputy Director-Genaral, observed that albheugh WiC d:kd—-—wa

P drge
notwiwajoir cial relations with the Inter tiomjj Congr\:E7 Faoiology, 6{:

WJ\t “\f 'r(rr« irmf &l\‘ WAL wWos LT U Hv‘ut‘v’tr ’
the letter was a founder member of the Couneil for
Cengrers (cioms? ‘TLrna.hrm jlm‘fi ’
. of Medical ociantiZ%a
3 m TV
gﬁ" wHO and ONESCO. ’There would be nothing to prevent »HC from establishing

o B S
relations with tl'le,étonmissionﬁ WL{Y\X‘ ltw i}m A”"«'s }"“ ‘QMJ‘ fC‘*-?J’”-"-";

e
(B

The CHAIIMAN observed that there were very definite advantaces in the

Commission being organized in a relatively modest way and belng composed
of scientific experts, since its recommendations cculd have very significant
[ repercussions, sdémee cafety standards had an important bearing on the

N
design and cost of plants and operating costs.

Turning to the general problem of waste disposal, he said that so

far, very little was known of how to use waste products economically.

Jr. LOUTIT said that the problem with liquid waste was to reduce it
to the smallest possible volume by chemical means for storing in contalners.
S5014d waste, such &8 contaminated laboratory or incustrial gear, if of

reasonagble bulk, could be disposed of at sea, for example far out in the

‘ DOS ARCHIVES
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Atlantiqy Such waste coculd decay on the sea-bed without danger of
radiation or contamination wi-diztvms cn the surface. The plutoniu@
factory on the north-west coast of fngland disposed of much low-activity
material Ju a pipe-line ocut to seap fhe sea~bed md its flora
and fauna were under conltinuous observationg) With the volume of waste
at present discharged and during mcﬁﬁ&“ future fer=bhat—bymes
W problem. The situation was more
difficult for reaetors or establishwents which had no direct access to
the sea and depended on rivers for disposal. Thers, stringent contrel
Was necessary to prevent any possibility of thMg drinking water.
The waste was subjected to very expensive and lengthy chemical treatment
to remcve any rtdioactivity and) e nsurT that the water at the cutlet was

drinkable. «with fairly ° ”ast-mnning‘ r.'i.vora\i like the Thames, the river

mad was a useful absorbing agent and helped to keep the water purified.

As he had already explained, reactors wt%/i/’aituatad in relatively
renote districts in sparsely populated areas. With the development
of atomic power, the economic advantage of setting up reactors near
ﬁoiuts of consumption would inevitably have to be considered and the
problem of the disposal of waste, with all its implications for public

health, would then beccme more acute.

DOS ARCHIVES
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! . :
\l 1‘&::1,:; éicm \h tﬂj
Dr. CIPRIANI said thatlmd;{; active vaste was dangerews first

bacauwee it might cause cancer and secondly because {t méht give rise
to genetic changes. The problem of disposing of radioc active material
used in laboratcries had not been solved as far as his country was cone-
cerned and no general instructions ¢on the matter had been issued. The
o yredd auambr 4’\ woukd wae

potential dangers when &ﬁlaboratoﬂea throughout the world were—tm=
posttton—te-use tracer techniques vas alarming.

Some radic active waste remained "*lin" for very long periods and
it was extremely expensive to comstruct suitable tanks for storage.

A (}((M t(/ﬁ

At the Chalk River plant certain cocoler wvastep were buried in the soil
M&Lx a,(,o.uf’ ﬁu{-{, dmpnsa,( v G 'D‘_Qutv\r’f aj Q;LHS("
but {4% remmined to be learnt baanm_t.hu—-tWM
(it é Tl 6 l;
%m.streaumandwnverg‘wme-net—em

) ] Tl
antlyoe-va g o Ui } W

L
©

ssor MANNEBACK said that the possibility of disposing of waste

Prof

in disused coslpite had heen considered in Belgium.

Dr., CIPRIANY observed that two Belgians who had visited Capada km{
put forward a scheme for the disposal of Mguid-waste whereby two wells
:::ﬁ'—f{ta bhe dug some 20 to 30 feet apart and the waste poured into one
while the other was continuously pumped. The water in the latter wes woul o
then to be examined and 4f found pure {t could be assumed that the waste

W
eonidi—~Shus~pe safely disposed of,

Professor MANNEBACK acked wvhether any research was being done on

transforming waste materials,

Dr. CIPRIANT replied that they—countd—enty-—be-returned—tothe reacttr
after which they would remein “Alive” for a shorter period, 'ﬁxough uses

DOS ARCHIVES
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tim gy Sdﬁt-é-w
could be found for waste products, that would only be agpiamv

since they wvould eventually have to be disposed of and any atomic
energy plant 1n¢v1tably}was left with some residue materials. He
would also like to point out that once radio active materials had left

the plant it wvas not always possidle to keep track of them,

The CHATRMAN said that a great deal of research was being done
in the United Seates on how waste products could be used. If some
economic use could be found it might pay for the cost of disposal.
Avandoned oil wells had been considered as final depositories for
atomic veste as well as deep sea canyons cutting through the continental
shelf, If currents in such canyons could be reliably predicted waste
could de disposed of closer to the meinland, 7/‘!113 general lines of L
policy for the controlled dispoeal of waste in rivers vas being dis-

v By Wi Stale

cuased[with public- health authorities. The effluence into the water
was t0 be kept at below one tenth of the permissible degree of con-.
tamination of drinking water.

Weter-cooled reactors had given rise to difficulties because they
raised the average temperature of a river and thereby destroyed the

biological cycley of fish.

L, REACTOR SAFETY

The CHAIRMAN observed that If reactors were to be built in or near

highly populated areas a wholc series of problems would arise.

DOS ARCHIVES
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Dr. LOUTIT gaid that it was impoesible to construct an absolutely
safe reactor. The installation of safety devices would have to be
to some extent governmed by econcmic comsiderations, The most probable
kind of accident in a reactor would be fire msu}ting in some radio
active elements becoming airborne, It weas hoped in the United Kingdom

to avoid that danger by building reactors with pressure sghelves, The
g, O{Axu‘[by ComcerneQ abgr»l’
ehief-concern—of—theUntted—ttupdem authorities |yxn the danger to

swek acadinta
agriculture ofé‘temmwm

Lanperatupe-and-witvimteiy-hotng--deposiled senevierey~

The CHAIRMAN pointed out that the degree of danger from the

escape of radio active elements from a reactor depended on the moment

V\ADL!/“LF i E&t
in the |pwocess within-shepiznt at vhichi?ut escape occurred,

Dr. CIPRIANI said tlat from the public-health point of view the

wmoa UAeyeer WMa t’uwh
location of reactors vas extremely important., The errec’b;)of an
accident such as that which had occurred at the Chalk River Plant &2
would have been very different,

o dvace h’
The CHATRMAN said that the possibility ot‘ containing volatile

LI (A inal § M ’Jg{u
products /was being considered in the United States.

Dr. GEAR, Assistant Director-General, Central Technical Services,
WN“
agked whether such problems head arisem in the case of small reactors
which might interest countries wishing to participate in the inter-

national programme.
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The CH.AIB)’AN observed that the problem was one oOf a degree but
it existed for all reactors, Operating versonnel must have the same
degree of competence whatever the size of the plant., TUnder the proe
pcsed international agency the fuel for reprocessing would be shipped

back to the supplying countries,

Dr. GEAR, Assistant Director-General, Central Technical Services,

JI’ -«3 \H tr
M fenau from countriea vhere atomic research was

aneyr J AR :Lnu d

relatively new safety problems as a

¢
A &
whole and in relation to the |[wiith® question of public health.

The CHAIRMAN pointed out that the projected conference would have
to deal with a2ll such questions but countries which were new in the

field would atill require continuing advice and help,

Sucid be

Dr. DOROLLE, Deputy Director-General, said that ,‘WKO vas responsiblm i
c
for drawing the attention of the Advisory Cammittee toc the need for
including in the agenda of the conference anyitem concerning health
ezl reaidiog dpem

agpects ‘e# thei upe of radio active materials, It would obviously be

necessary to stress the dangers associated with the operation of
H’UJ’ E4 T 4([ fz,w L” n

tors. Given[ from the Jxmzuy
H‘\i ‘F-"A;i fi‘ e Li Py u!
, WHO as the international health agency

a serious warning about the nature and scope of the dangers associated

with the production of atomic energy, i b S ] 3 R 3 WCu,tj

| ; '
i L i
{4‘24"( 114 ot r DEE I 7;1 o i § ]Lf”s*,], A Wiy a3 'J“I
. "? i

\;,f RENTETR 1
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5 DISEASES WHICE MIGHT RESULT FROM UNDUE EXPOSURE TO RADIATION

Pl
& g&-pcl [1 [
Dr., LOUTIT said tha.t there was }pt::::: of medical evidence to show

Aid wrgw 2
that undwe exposure to/radiation either externmal or internal would bring
about an acute clinical manifestation. The chroniceffects of radiation A
A o deef could produce digorders of the blood-forming tissues, Intermediate

chronic exposure in excess of the permissible limit would cause

destruction of the marrow. Exposure on the baxderline of the permissible

nuaight
dose fmay result in an increase of leucaemia, Thers-uas—a—sirong=fls~

Local over-radiation for therapeutic purposes increased the
prubability of malignant growths after 10, 15 or 20 years. Thus the
increased use of radio active materials might present a danger to health.
It would be extremely valuable to assemble statigtics which some 50 years
hence might provide data on the efrects of atcnic energy developments,

Acute over-exposure to radiation of. head a.nd eyegf particularly to

S

e - ey ST :;‘\TA«Z&
( rast neutrons commonly produced catamt. “He was unable to hﬁ definite
o b e
e o whine. about the [_electro-nagnetic radiation,

DOS ARCHIVES
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Jr. C1PRLiNI said that it was regrettable that ldita for the past 60

years on the effects of raciation was not available; that lack must be
remedied as present information was largely based on animal experiments.
It was essential to obtain material for precicting the effects of

radiation on human beings.

Dr. DOROLLE, Deputy Director-General, said that such a study would
own
constitute a new branch of epidemiology with its proper rules and

techniques.

The CIAIKMAN welcomed the broad uefinition of epidemiclogy used in

WHOC,.

So far, the only systematic effort to study the effects of radiation
had been made by United states and Japanese soientisis and doctors on the
survivers of the atomic explosions in Nagasaki and Hiroshima. The
careful observations made had revealed that 10 per cent. of those who
had been within a short distance of the explosion had suffered scme
degree of lens change. The peak effect had been passed and there was
now some regression. The incidence of leukaemia among those exposed
to mixed gamma and neutron radiation at a further distance from the
explosion had increased 20 to 30 times in comparison to the normal

incidence in Japan.

It was impossible to show whether any permanent decline in fertility

haa occurred among those sericusly =xposed.

DOS ARCHIVES
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4 great effort had been maage to evaluate genetic changes, and
55,40 bables conceived after the explosions had been examined and the
data compared with that obtained from bableg born to parents who had not
been exposed to r:diation. No significant changes had been detected\
after the elimination of adventitious variables, though there had been some
shift in the sex ratioc. There was some evidence that the death rate of

persons who had been exposed tc radiation was higher than normal.

o
(msnc’(\u‘ 944 cw.cz
Ir. CIPFIANI}pheerved-thsb itz?aradoxical thst n 'Tfort had been made
to protect radiologists, who were coitinucusly exposed to far greater
radiation than scientists using radic isotopes. The Commission on

Raaiological rrotection had decided that the situat:on could only be

wetidns o moochibns /f’ u,.)g Leicn

dealt with by disseminating as wiaely as possible Iniormation on the

dangers invclved.

The CHAIRGMAN said that geneticiste were concerned about the effects
—of=tnobupenbason of {ission products, but opinion among them was very
- much divided ana reliable data for making predictions abecut human beings
was lacking, though there was a consicerabie amount of biologlcal evidence
avallable about the genetic effects of radiation on plants.

Or. LUOTIT said that it was too early to predict the impact of

£ {f
ok it loem

increased radiocactivity onﬁgnéa%éen stability.

HAZARDS
6. IMESRY IN URANIUM JINING

or. G ., assistant Director-—ieneral (Central Technical oerviees),

said that in _cuth .irica uranium wus a by=-groduct of goiu mining anu Lhe
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Caliwros
F ok os
only specific hazard was silicosis,hich had been;neurty eliminated by

the various measures already adopted to protect the miners.

A
/’/(‘q"

The CHAIEMAN asked whether the incidence of YGarcinoma was nigh in

the gold mines.

Dr. GEAR, Assistant Director-General (Central Technical Services),
replied that in South Africa labourers never remained long in the gold
mines, the maximum being for a period of 18 months to two years. They
then returned to their tribal areas and it was therefore difficult to
follow up their medical history, though some information could be derived
from the records of the Silicosis Bureau at Johannesburg.

ne . 0*\5\\( (

The CHAIZMAN said that in ro-openang old mines|for the purpose of
T

triesa o ¢

- s
extracting uranium oreifih:hzﬂzbsunuﬁnn-ﬁ-bhut radon activity was:hlgqﬁb/

Tt should be noted that the mines were frequently surrounded by villaces.

Prof. {A% EBACK said that the uranium ores mined in Katinga in the

Al f vt d

Belgian Congo were sent in-the—meupirsbate to intwerg. He could not,

therefore, give much information on radiation hazards.

Dr. CIPRIANI said that there was some evidence = though not definite =~
that miners in Czechoslovakia had been stricken by carcinoma as a result of
ingestion of alpha particles, Just and radon which tended to be present in

high quantities if the mines were not properly ventilated.

In Canada there was no problem at the moment because the uranium mines

were situated in the mesiemrzrf—thw .rctic Circle and miners had no

DO® ARCHIVES



inducement tc stay ror long in such remote areas lacking community

facilities.
. 1 )
Lat i

-unger from radon and dust wes greatly diminished with proper

7 : \
ventilation and drillin. methods, (< 20y (Ligae Iaisie il Lo

v eagleni P
' The CHAIMAN, in answer to a question by Prof. Manneback, said that

it was difficult to draw any definite ccnslusions from the statistics

of carcinoma in mines of Jaxony where nickel and cobalt were present as

well a8 radon and dust.

Prof. MANNEBACK said that 1t wes clearly essentisl to recomnend that

N e
Chevnf -y fAL-w{l{ i
minessze—;,-xwided with good ventilation and that a close watch&en'

kept on the amount of radcn present.

The CHAIRHAN cbserved that such safety measures were costly and were
beyond the range of small mine-owners such as those operating mines in

Colorado.

Jre sk, asgsistant Director-General (Central Technicai Services)
confirmed that the south sfrican goldemining industry had invested large
Ias
sums in special ventilating and drilling systems as well aa/ nmedical
[l

services and inspecticn.

“he neetins roze at 12.20 p.m.
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